Use of dopamine antagonists on induced spawning of Indian major carps by Singh, K. et al.
Journal of the Indian Fisheries Association 
26, 1996, (Proc.Nat.Symp. Aquacrops), 75-84 
75 
USE OF DOPAMINE ANTAGONISTS ON INDUCED 
SPAWNING OF INDIAN MAJOR CARPS 
KULDIP SINGH. S. DUTT, M. ALI AND R. K. BISWAS 
Inland Fisheries Training Centre of Central Institute of Fisheries Education, 
Barrackpore-743101, W.Bengal 
ABSTRACT 
To test the efficacy of the technique of using dopamine - antagonists 
with pituitary extracts, experi~ents were conducted in July/August, 93, 
at the CIFE Fresh water Fish Farm, Powerkheda. In all, 35 sets (1 female 
x 2 male in each set) were tried individually. 19 sets were treated with 
Domperidone (DOM) and Carp Pituitary Extract (CPE) and they 
constituted the experimental sets, while the rest 16 were treated with 
CPE and formed the control sets. The breeding, complete ovulation and 
hatching was 84.2%, 87.5% and 85.7%, respectively in the experimental 
sets whereas it was 93. 7%, 60% and 72. 7%, respectively in case of control 
sets. Experimental sets yielded 1.20 lakh spawn/kg body wt. (female) as 
compared to 0.83 lakh spawn kg body wt. (female) received from control 
sets on average basis. When DOM was used @ 50-60% there was 100% 
breeding success but when increased to 70%, breeding rate fell to 66%. In 
mass breeding of Catla in the Circular hatchery DOM mixed with CPE in 
50:50 ratio gave excellent results. 
INTRODUCTION 
The most recent and successfu~ 
technique used for ovulation and 
spawning of fishes is based on the use of 
Dopamine Antagonists (DA) with 
analogues of gonadotropin releasing 
hormones such as Leutinizing Hormone 
Releasing Hormone (LHRH-A), and is 
known as the Linpe Method. A widely 
used commercial product for spawning 
of Indian and Chinese carps, has been 
developed on this principle by mixing an 
analogue of Salmon Gonadotropin 
Releasing Hormone (sGnRH-A) and DA. 
The present study is the mud.i.fication 
of the above said technique, adopted in 
view of non-availability of synthetic 
~nalogues of gonadoropin r.eleasing 
hormones in India, and to test the 
effecacy of the techinique for mass 
.breeding of IMC and Chinese carps 
under different agro-climatic conditions 
and also to compare it with the 
traditional hypophysation method and 
the use of Ovaprim, on practicality, cost 
and effectiveness, as far as Indian major 
carps are concerned. 
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METERIAL AND METHODS 
The present study was conducted 
during July/August, 1993, at the indoor 
hatchery complex of the CIFE 
Freshwater Fish Farm, Powerkheda. 
Conventional cloth hapas were also used 
for a few experiments. In all 35 sets (19 
experimental and 16 controlled sets) of 
mature spawners of IMC of 2 years plus 
age group ranging from 0.4 to 4.0 kg in 
body wt. were used for experiments. Each 
set comprised one female and 2 males. 
To test the efficacy of the technique for 
mass breeding a single set of Catla 
comprising 6 females (total wt 18kg) and 
8 males (total wt 20kg) was tried in the 
circular Hatchery of Bhadbhada Fish 
Farm, Bhopal. The experimental sets 
were treated with DOM and CPE, mixed 
in different ratios, whereas the control 
sets were injected with CPE alone. 
The DA used was Domperidone 
(DOM) available in tablet form under the 
trade name of Domstal. Each tablet 
contains lOmg DOM as the active 
ingredient. CPE was used as the 
ovulating agent and it was prepared in 
distilled water just before its use from 
the carp pituitary glands collected from 
ripe IMC broodstock and presserved in 
absolute alcohol. 
Required quantity of CPE was 
prepared as per dose calculated according 
to the total weight of recipient fish by 
following standard procedures. DOM 
solution was prepared by dissolving the 
required quantity of Domstal tablets in 
distilled water. It was centrifuged and 
the supernatant was used. The total dose 
given to female spawners in both the 
cases was split into two parts, first dose 
called the provocative or stimulatory dose 
was given in the afternoon and the 
second dose known as the resolving dose 
was given after 4-5 hours of the first 
dose depending upon the condition of the 
spawners. Milters were given only one 
dose at the time of 2nd dose of female 
spawners and then both were placed 
together in sets for breeding. 
Intramuscular injections on the 
dorsolateral region at the caudal 
peduncle, were given in all cases. Details 
regarding doses, ratios of combination of 
DOM and CPE and injection interval 
etc., are given in Table 1. 
Water temperature was recorded at 
the time of each dose in all experiments. 
On next morning, spawner were checked 
individually to confirm spawning. The 
spent females were lifted carefully, 
weighed and released back in the pond. 
Total quantity of eggs laid, their 
fertilization rate, extent of ovulation and 
hatching percentage were estimated for 
each set, before the eggs were lifted and 
put for hatching. 
RESULTS 
Four rohu females spawned 
completely and 1 partially with an 
average of 90% and 40% fertilization 
rate, respectively. In case of catla, one 
female laid eggs completely and the other 
although did not release eggs, was found 
in oozing condition and was stripped. 
Fertilization rate in both cases was very 
poor and no hatchlings were produced. 
The 2nd group of experiments, contained 
Table 1 : Details of induced breeding of experimental and controlled sets of IMC. 
Serial· Weight of Dose mg&g body wt. Dose Interval Time Water Extent of Fertilization Spawn 
No. female Female Male Combination between period temperature ovulation percentage produced 
spawner s R R Ratio two doses of ovulation (C} (Lakh) 
(kg) (DOM:CPE) (hrs.) after s R ...... z 
Resolving 
tj 
c:: 
dose (hrs.) 0 t;rj 
t:J 
E:x.-perimental sets U1 
'i:l 
Labeo rohita (rohu) : set at sr.no. 13 and 14 were tried in hapa, other sets kept in indoor hatchery ~ 
1. 1.00 3 6 3 50:50 5 6 26.5 26 Complete 92 2.00 z ...... z 
2. 0.90 3 6 3 50:50 5 6 26.5 26 Complete 90 1.50 0 
3. 1.50 3 6 3 50:50 5 6 26.5 26 Complete 95 3.25 0 "".j 
4. 0.60 3 6 3 50:50 5 7 27.5 26.5 Cartial 
...... 
40 0.20 z 
tj 
5. -1.50 4 8 4 50:50 5.30 6.30 27 26 Complete 80 3.00 ...... > 
6. 0.70 4 8 4 60:40 5.30 6.30 27 26 Complete 95 1.50 z ~ 
7. 0.50 4 8 4 70:30 5.30 6.30 27 26 Complete 95 1.00 t 
8. 0.45 4 8 4 70.30 5.30 5 26.5 26.0 Complete 80 0.50 0 ~ 
9. 1.80 4 8 4 60:40 5.30 5 26.5 26.0 Complete 95 2.50 0 
10. 1.00 3 6 3 70:30 5.30 - 26.5 26.0 - - - ~ 
'i:l 
11. 1.25 3 6 3 60:40 5.30 6 26.5 26.0 Complete 95 1.90 U1 
12. 0.70 3 6 3 70:30 5.30 - 26.5 26.0 
13. 1.50 4 8 4 60:40 5 7 26.5 25.5 Complete 20 0.10 
14. 0.50 4 8 4 70:30 5 9 26.5 25.5 Partial 10 Nil 
-.J 
-.J 
Table 1 : Contd ... 
Serial Weight of Dose mg&;g body wt. Dose Interval Time Water Extent of Fertilization Spawn 
No. female Female Male Combination between period temperature ovulation percentage produced 
-:j 
spawner s R R Ratio two doses of ovulation (C} (Lakh) 00 
(kg) (DOM:CPE) (hrs.) after s R 
Resolving 
dose .(Hrs.) . 
Cirrhina mrigala : 
15. 1.00 3 6 3 60:40 5.30 6.30 27 26 Complete 90 1.50 
16. 0.50 3 6 3 70:30 5.30 6 26.5 26 Complete 90 0.50 
Hybrid Catla (rohu female x catla male) : 
17. 0.40 5 10 5 60:40 5.30 7.30 27 26 Complete 85 0.50 
U1 
Catla catla : ~ z 
18. 2.0 5 10 5 50:50 5 7 27.5 26.5 Complete 20 Nil ~ 
19. 4.0 5 10 5 50:50 5 10 26.5 26 Stripped but eggs did not fertilized. d 
c:::: 
L. rohita: Set no. 32 in hapa, other sets kept in indoor hatchery. >-3 ~>-3 
20. 0.80 3 6 3 100% CPE 5 6 26.5 26 Partial 40 Nil > t"' 
21. 1.00 3 6 3 100% CPE 5 5 26.5 26 Complete 80 1.00 ~ 
> 
22. 1.40 4 8 4 100% CPE 5 5 27.5 26.5 Complete 80 2.30 z d 
23. 0.80 4 8 4 100% CPE 5.30 6 26.5 26 Partial 20 0.10 td 
~ 
24. 0.50 3 6 3 100% CPE 5.30 6 26.5 26 Complete 40 0.30 (11 ~ 25. 0.80 4 8 4 100%CPE 5.30 6 26.5 26 Complete 80 0.70 (11 
26. 0.80 3 6 3· 100% CPE 5 - 26 25.5 Not ovulated 
27. 0.80 3 6 3 100% CPE 5 6 26 25.5 Complete 80 
28. 0.60 3 6 3 100%CPE 5 6 26 25.5 Partial 60 
29. 0.75 3 6 3 100% CPE 5 6 26 25.5 Partial 55 2.25 
30. 0.50 3 6 3 100% CPE 5 6 26 25.5 Partial 65 
31. 1.20 3 6 3 100%CPE 5 6 26 25.5 Complete 80 
32. 1.00 4 8 4 100% CPE 5.30 8 26.5 25.5 Partial 30 0.10 
Table 1 : Contd ... 
Serial Weight of Dose mg/kg body wt. Dose Interval Time 
No. female Female Male Combination between period 
spawner s R R Ratio two d.oses of ovulation 
(kg) (DOM:CPE) (hrs.) after 
Resolving 
dose (Hrs.) 
Cirrhina mrigala : 
33. 1.65 3 6 3 100%CPE 5 5 
34. 1.20 3 6 3 100%CPE 5.30 6.30 
Hybrid Catla (Rohu female x Catla male) : 
35. 0.40 5 10 5 100% CPE 5.30 7.30 
Mass Breeding Set 
Catla catla: (6 females & 8 males)- kept in circular hatchery 
36. 0.40 5 
S = Stimulatory dose 
R = Resolving dose 
10 5 50:50 5 -
Water Extent of 
temperature ovulation 
{C}, 
s R 
27.5 26.5 Complete 
27 26 Complete 
27 26 Complete 
27.5 26 Complete 
only4 
females 
ovulated 
F~rtilization Spawn 
percentage produced 
(Lakh) 
90 2.00 
90 1.75 
85 0.75 
80 8.00 
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4 sets of rohu, 1 mrigal and 1 set of 
hybrid catla (rohu female x catla male), 
were treated with DOM and CPE mixed 
in 60:40 ratio. Except one rohu set which 
was kept in the hapa, rest of the 5 sets 
which were placed in the indoor 
hatchery, spawned fully with an average 
fertilization of 92%. The hapa set 
although bred and shed complete ova, 
had a poor fertilization rate. The third 
batch of experiments of 6 sets (5 rohu 
and 1 mrigal), were treated with DOM 
and CPE mixture of 70:30 ratio. 5 sets 
(4 rohu and 1 mrigal) after treatment 
were kept in the indoor hatchery and 
from them 1 mrigal and 2 rohu females 
spawned fully with an average 
fertilization rate of 90% and the rest 2 
rohu females did not breed. 
In the experiments on mass breeding 
of fish 4 females (wt 14.5 kg) bred 
completely yielding a total of 18 lakh 
aggs having 14 lakh fertilized eggs from 
which 8 lakh spawn were received. Thus, 
percentage of successful breeding, 
fertilization and hatching in this case 
was 66.66, 80.0 and 55.5, respectively. 
Out of 19 experimental sets, 16 
females (total wt.l6.5 kg) bred 
successfully - 14 completely and 2 
partially, yielding a total of 29.9 lakh 
eggs containing 23.16 lakh fertilized 
ones. A total of 19.85 lakh spawn with 
an average of 1.20 lakh/kg female wt 
were produced. In case of controlled sets, 
15 females (total wt 13.40 kg) out of 16, 
spawned successfully. 9 females bred 
completely and 6 partially yielding 20.37 
lakh eggs containing 15.33 lakh fertilized 
ova, were produced. Total spawn 
produced was 11.15 lakh which gave an 
average production of 0.83 lakh/kg 
female wt Thus, the overall percentage 
of successful breeding, complete 
ovulation and hatching were worked out 
for experimental sets as 84.2, 87.5 and 
85.75 and for controlled sets as 93.75, 
60.0 and 72.73, respectively (Table 2). 
Details of cost analysis are given 
under Table 3, which shows that the 
technique under study was about 1.5 and 
10 times cheaper as compared to 
hypophysation and ovaprim methods, 
respectively. 
DISCUSSION 
Many difficulties have been 
encountered with the traditional method 
of hypophysation. Apart from problems 
of procurement a:nd preservation there 
is total lack of information on potency of 
pitutary glands. HCG has been reported 
to be immunogenic to some of the species. 
Both pituitary glands and HCG loss 
potency when stored so it is not very 
easy to estimate reliable dosages and 
variable results have been obtained with 
different lots of glands or HCG. The other 
synthetic alternatives used in the second 
generation of techniques are very costly 
and are scarce in developing countries 
like India. 
Studies of Stacey et al. (1979 a,b) 
and Billard et al. (1983) established that 
it was the Gonadotropin Release 
Inhibitory Factor (GRIF) which hindered 
ovulation in teleost fishes and abolition 
of this factor increased natural surge of 
GtH (Pituitary Gonadotropin), and the 
increased level of GtH in the blood serum 
Table 2 : Comparative account of breeding resulte of experimental and controlled sets of IMC 
Particulars Treatment with DOM and CPE Mixture Controlled set 
50% DOM 60% DOM 70% DOM Grand Mass breeding 
+50% CPE + 40% CPE + 30% CPE total set of catla 100% CPE 
50% DOM + 50% CPE 
Total no. of sets tried 7 6 6 19 1 (6 females & 8 males) 16 
No. of sets bred 
(a) Complete ovulation 5 6 3 14 1 (4 females) 9 
(b) Partial ovulation 1 0 1 2 0 6 
Total weight of females 
bred successfully (kg) 7.90 6.55 1.95 16.50 14.50 13.40 
Percentage of breeding 85.71 100 66.66 84.21 66.66 93.75 
Percentage of complete ovulation 83.33 100 75 87.5 100 60 
Percentage of hatching 86.90 85.10 80.45 85.75 55.55 72.73 
Spawn produced (lakhs) 
(a) Total 9.95 7.80 2.10 19.85 8.0 11.15 
(b) No./kg.b.wt.of female 1.25 1.15 1.07 1.20 0.55 0.83 
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is the common prerequisite for 
spontaneous ovulation. Studies of Crim 
and Evans (1980) and Chang et al. (1984) 
suggested that Dopamine served as an 
inhibitor of GtH release. Peter et al. 
(1986) showed the direct inhibitory action 
of Dopamine on GtH cells and they 
further demonstrated that 
administration of Dopamine Antagonists 
along with LHRH -Analogues caused the 
elevation of GtH level in the blood serum 
which induced the fish to breed and it 
resulted in the development of Linpe 
Method (Lin et al., 1988). Taking into 
account the results of above studies and 
the non-availablity of LHRH-Analogues 
in the country, it was proposed to use 
DA with ovulating agents such as HCG 
and CPE as the former is believed to act 
as LH and the latter to contain both LH 
and FSH. 
It is not uncommon to use 2 or 3 
ovulating agents in combination for 
induced spawning of fish. For instance, 
Peter et al. (1988), Thalathial et al. (1988) 
and Kumarasiri and Senaviratne (1988), 
have reviewed the use of CPE, HCG and 
LHRH-Analogues in combination (2 or 3 
of them) for induced spawning of Chinese 
carps, Loach, Indian major carps and cat 
fishes like Clarias sp. and Pangasius 
sutchi, in China, Malaysia and Sri 
Lanka, respectively. In some cases, it has 
been reported that the use of 2 or more 
inducers in combination make the 
technique not only efficient but cost 
effective also as observed by Lee and 
Tamaru (1988) from their. studies on 
controlled maturation and spawning of 
Grey mullet (Mugil cephalus). 
The results of the present study 
compare well with those of the Linpe 
method reported by Peter et al. (1988) 
on Chinese carps and a Loach 
(Paramisgurnus dabryanus) indicating 
an ovulation rate of 50-100% and 
fertilization rate of 80-98%. The results 
also compare very favourably with those 
obtained by using the traditional 
hypophysl:1.tion methods on IMC. The 
technique may be said to have problems 
of using CPE. But, it has proved quite 
efficient and cost effective. Much more 
work is required to be done to replace 
the pituitary extract as far as possible 
and to develop a ready to use product. 
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